92                                    PHYSICS OF THE AIK
Let S be the total solar energy per second incident on the earth, t the fraction of S that reaches the surface of the earth directly and by scattering (sun and sky radiation), a the fraction that is absorbed in the atmosphere, E the total radiant energy leaving the surface of the earth, ti the fraction of E that gets through the atmosphere directly, ai the fraction that is absorbed; then, since half the absorbed energy (at least to a first approximation) is radiated out to space and half in to the earth, if there is no reflection of earth radiation.
If ti is 0.2, and it is approximately, a\ = 0.8, and
0.6E = s(t + |Y                                      (1)
Now, t + a = 0.68, but we do not know at all closely the average value of either t or a. Perhaps it would not be greatly wrong to assume t = 0.40 and a = 0.28. This gives E = 0.9S, and TQ = 270° Abs., where TQ is the average black-body surface temperature of the earth.
This estimate, about 17° C. below the actual average temperature of the surface air, is uncertain for several reasons. The value of t + a is not accurately known, while that of each separately is even more doubtful. Possibly a little more earth radiation than the amount assumed passes out through the atmosphere directly, thereby slightly lowering the required surface temperature. On the other hand, it seems certain, that clouds must, to some extent, reflect terrestrial radiation, but that is not important. If the amount of outgoing radiation reflected were, on the average, 5 per cent of the whole (it probably is much less) the values of ai and t± would be about 0.75 and 0.21, respectively, instead of 0.80 and 0.20, and the corresponding value of TQ 273° Abs., a gain of only 3° C. Furthermore, the processes of evaporation, condensation, and convection, especially mechanical or turbulence convection incident to winds, all change the temperature of the surface from that which would obtain if they did not occur. Finally, and most important of all, the earth is not, as assumed, a black body, and does not radiate as one. To radiate at the same rate per equal area its temperature must be appreciably higher than that of a black body. Hence the difference of 17° C. found above between the actual average temperature of the surface of the earth and its computed value, on the assumption that this surface is a full or perfect radiator, is in the right direction and probably not far wrong in amount.
Although our knowledge of the disposal of solar radiation by the earth and its atmosphere is very imperfect the important literature about it already is voluminous and widely scattered. However, it will be

